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(54)Title: MICROPROCESSOR 



(57) Abstract 

In order to decrease the power consumption of a microprocessor and at the 
same time to increase the processing speed, the functional units (104 to 107) are 
each supplied with a plurality of clocks and a plurality of power-source voltages, 
and are each provided inside thereof with a clock change-over circuit and a power 
source change-over circuit. When a program is executed mainly using a particular 
functional unit, e.g., an FPU (106), the speed of operation of this functional unit is 
higher than that during the ordinary operation. For this purpose, a power 
consumption control circuit (102) supplies to the FPU (106) a power source/clock 
change-over signal (1 13c) that instructs to raise the clocks used and also raise the 
power-source voltage used so that the raised clocks can be used by the FPU (106). 
In order to compensate for an increase in a power consumption caused by an 
increase in the operation speed of the FPU (106), the power consumption control 
circuit (102) supplies to other functional unit, for example a CPU (105), the power 
source/clock change-over signal (1 13c) that instructs to lower the clocks that are 
used. 
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20 :;?iiFPuio5 trnmum^- v h 1 0 nz&mm&z 

y h So CPUl 0 5hHSAttl*^--^ h 1 0 7 

D'^clk-c £{£<^t;^si± v l f£3§ 

25 ClcDhtCctt, (dK dO) = (0, 1) t'$5« :®t-F 
T-fci:|g|5fre>#fr-5 < fc-5(^ IStlM^- y hl04tFPU1.0 
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6 (c n t £ mm • 9 u y ZWQ&X-M^ 1 13a, 1 1 3 c AHa f 
ft& (Is K 0) h&£o CPU105l:Wt5tI^D^ 

iaj d ^x.ft i i 3 b tmmxthti^- v v i o 7 £*f-r srn^ • 

? n v ?tj}t)%kz.m^ l 1 3 d (i ( 0 N 0 N 1 ) t & So 
5 £0^6 -Mix C P U 1 0 5 &nfff 2> rn tf-? Ag{$# 

tf)ifr^<7)^ < fr\ FPU1 0 6SffiffltS^fife5.i:^{:ffiffl^ 
tiSo lOf-Ftli, CPU105i:i2Aaj*i-^hl07 
^p'f fflt^o y £ £ f& ^ £ n y^tz^Mbfc^^N 3 ft £ <£> 

10 ttftfc^ 'V h cDgj^ji^OfgTii 

■ ■ # & o ■ ; z. CD jfc 3 fc-jS iR ti ^ n ^* -y Hz X- -oX U -rJ hI ^ * & o 7L * 
F P U 1 0 6 ©f4#6|qJ±Sff ^ "5 i&gtffc 5 7n ^ AgP#£^*T 
15 tSI^ ^07D ^"7 <fc 5 C P U 1 0 5 CD&mM&l±i& 

<. bAc^oT, C P U 1 0 5 <D®&(Dft>ftfcm&&^o Lfztfi 
C P U 1 0 5 CDi&mmfflt. Z.CD^fthCD-? v v 

iitDi^, ^czuiw-r § £ o i^r ftfr^ft^- * 

20 u v >7&$tik£1£%h*£.\±. C P U 1 0 5 •? £ 7°D 7? U 

CO^iZ^ i$££>ifr^£^i:-£> CPU 1 0 5^i©^^Sfilillfe 

Zfte,®#^&«t0iiSiil-EI^b*l>RAM^fcttROM*>U<(i 
25 fBtiM^- y h 1 0 4rt©ta^L&l^^^>^;<^U<fcDi«5I 



TT KJ UWUi 1 JO 
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JgrnSHt*- ^^©t-Ft^ItSfc^Clis FPU10 

^tiiktfts. :©|gi4i:5FPU 1 o 6<D&ms\±, me 

(D&mBlz^t mM(D&&£%Zo CPU 1 0 5 h 

mm\ti\*3--v h 1 0 7£.&&t%>tav V T If h ti 

So i®i-5C. St liH - h'i ^ F P U 1 0 6 

<*h*sh^ fpuio6 zMmmttzvtz chiaosust 
m^©tifla^ cpu i o 5 fc^&Affl*^--* b i o 7 

*HJ£©B^-e(i, CPU10 5 hUM-Am*^- y h -1 0 7 # 

h 1 0 7 1" 5 * d y * £n i&ftSfc^Mfiki&ffi IT Mfcil 

0! <D 9 n y 9 C -L K - b i? e>{g,M<D ? v y 2 1 1 5c£12J!3&*.3 

c p u i o 5 tmrnxth-hz-- ? b 1 o 7 a><g^gm;*Hb 

U # o t\ gi^il ^ o C L K - a . ^o-vKLK- 
c ^D^CLK-b CZft* "t ^D^CLK-c4 

teffl-f 5£St&^- y h I- 43 It SiltiJOfiT^ ^ d y ^ C L K 

i:;L«, iHl^D«yKLK-a{± 2 5 0 MHz, p y 

KLK-cli50 MHz, ;S ^ miiSff V H 2 . 5 v £{5;£-f So 
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Z(D®ft*- KTffcfcx latlfM^-y h 1 0 4©fig€^(i0 . 5 
8 5 watt, F P U 1 0 6 T-©iS!S£#fcJ: 1 . 7 5 8 watt, CPU 

i o 5 (Dmmntiizo . 1 5 watt, mmx&ti3--y no7© 
mnntiito. 1 2 5 watth^^ cn^o^tm, 2, 0 3 

5 watt£ft3 0 Ufc^oT, dCDSH^^E: — K •& , i6®gflBC 

?8M:*J2. 0 watt «fc !) 'J> Uii^tStfx 2 . 1 

watt «fc D fcfc 'h £ < jfli & S> ft 5 o 
( C) CPU: 

10 uCtlKPU105 fcHBtSftJffili- * h 1 04(zgiS^(D^D 

v ? c l k - a ^H^m^mffi v h u, ^ n e> com & - y 

h SSGii«lf^^*So FPU 1 0 6 fcJ^&Afflfci-y h 1 0 7 £ 

15 a (D 1. §■ £ , (dh dO) = (1> 0)t*S. :®t-F 
t(il5*^*U^:, lattf&HB^-y b 1 0 4 hCPU 1 0 
5C*tt5ti • ^n^^Ditif 1 1 3a, 1 1 3 c tfo 1" 
n.& ( 1 , 1 , 0 ) t ft &o F P U 1 0 6 ^L- y h 1 

0 7(:^t5ii-^D'^«]D)lii^l 13c(i (0, 0, 

20 1 ) t ft 5 o 

Ufeip'ot, ^tif^^E- h'^fjcct- N:^It§i:tt:ii, 
CPU105©^D>y ^CDMl^^hmMmE/?)^^^- K 

* i - y h i o i (dz u v ? (DmfoiktfTtf bft&cDiitF ? vzn 

Lfe^ot, *^S££>^*k&, &S£lf£-=L-y hZfenWlftttM 
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DM£i£&M££tf£%;t3;:h#T-#3o FPU£iSM 
Cfc*. CPU1 0 5©^D«y^©l$tfr'ii^^tlfco bfc#oT> 
p U 1 0 6 □ y * 0Ji&f&£Ttf fc 3 £ £: *> # 3 o £ 

K £ £ M b £ t± x CPU 1 0 5 £ flt£ -f 5 * n y * £ M j£ 

-tE^iOfi^©^Dy^^-i »)-®lvm®flEEl3^.'fbb-fe.fc#^. £ 

15 cicD^-KkU fcaiiCPU 1 0 5&ni7tZ>7v77 

<Dt%^r(D^<fr\ CPU 1 0 5 ftomfrs b& ^fg&S£g£[nl8&£<£ ffl 
- rS*^Tf*5fc*Klffiffl*^5o CPU 1 0 5 4Baift*tfc 
ChClctD^b5^»m±fC7)tiin^:. FPU 10 6£{&&I&ft££ 

t m b 1b 3 o 

(d) h : ^mim^ 

25 liiEVLtlf^t^o (dK d0) = (1> 

i ) -es> So z©^ - K-eii^ 5 ^^i> £ a mm • z p * 
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^^D^ilf 1 1 3 a-ci±^f ( 0 , 0, 1) £&5o d 
C7)-B-K(is f;hiiiIlT + orD^7A^CPU105, FPU 

1 0 6 tojmiS ?ns £f#g i: b&i^ 2: ^ i: x. &\ ft£Bfr£> 
CD'r-^©A^^^Ot#{:^ffl?fl5o d CD ^ — h* & ^ C CD^E — 

m it ^ - k © k miz it m & m m u & < -c & ^ © i±i & 6 0 

fltt&JL - y h 1 0 4 ~ 1 0 7 fcfc N • ? n 1 

15 1 3 a ~ 1 1 3 d icj&g-f £ fc&fciUilT© «fc "5 lCflt$£ftT U 5 o 
|7(:^ti9t^ FPU10 6Clt ^Sj/MS^^HS^ff -r 
£ t& 'MS §t # HI & 4 0 0 CD ffe £ , *Py£tSU!3&£[lli84 0 2 
i:m^tjo D ^x.0g§ 4 0 1 fc#£rfc£iBtt£ftTU3o 
/7p>v^^00^x.[n]S§4 0 2 #f S m^MtUSS 1 0 2 1? £ & 
20 J&^nSti • * O v *)&Z.m^ 1 1 3 cClt^bt, ^ p >y 
£#iB®S& 1 0 3 £>if£ 1 1 5a-l 1 5c$^ltft^^53 
o©^P7^CLK-a~^D7^CLK-c©rt> h 
tf^ffltS 1 ? n y ? %m%l? ho ^n>y^t2JD&x.[I]S§4 0 

2 fcfc. i: ^.(iEI 8 ic^-f «t -5 tc N 3o©^o^ 1 1 5a-l 1 
25 5 cOl^$fT*-5fei&OAND^-M 10 0, 110 1, 11 

02, OR^'-hl 104St;NAND^-M 103^^5o 
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3 hOti- 9 u y ?W*)&Z.m^ 1 1 3cOrtfl)2t'V h 

( c k cO) ;!p'?n?n (o, o). (o, i ) , ( l , o ) t* 

S £ t £ , ^IP^ny^CLK-b, f£i^D'^CLK-c, 
iilI^n^CLK-a*I^tx ^4 0 5 S^UT F P U 1 0 
6 |*|0*¥fij'h&£Stgln]8& 4 0 0 Cttl&t§o 

mn^ d mss 4 o i ii. • ^ny^ o mx.<i 1 1 3 

c fci&g It, 116a. 1 16b4^Uti«&^n52 

o©S?®®EEV H, V.LcDf*], M06^ffltSiS 
mJE^M^T So 0 4 0 1 i: *fcf 0 9 tc^f 

2o©tIVH, VL£l2JD&;LSfc#>CDMO S * >T 
1 0 0 0 , lOOlt, dn^IltS^^^THS&l 0 0 2 , 
1 0 0 3 ^^!), 3 tT y h O Si® • ? P s> * 0 & * ^ 1 13 
g CD 1*3 CD p -hT >y h # 0 £ tz l± 1 <D h £ C * n ft m i® ft J± V. L , V 
H£3I*K-f So M«ftfcm#,ftffi&€^lE*£4 0 4 CJ:»)FPU1 
0 6 t*|©r¥l&'M!&j&ift&iaS& 4 0 0 lcmii£{£&-f So 

fti®i#r>&;i[I]i&4 0 1 ^o^^Di^@l^ 4 0 2I±, l>-f 
ti^FPU 1 0 6^t:iintl, *©rt§fl<7)?¥i!i'h&&^#[e]S&4 

cFP u i o 6 izmmms. 1 1 u ^ tzmmtz t%zz> z 

1^ cine>©®SS4 0'l, 4 0 2!iFPU10 6£D^t:i 

f p u i o 6 (zmmms. v v ? %m&t & ®&-e$>zw&z£ 

So z. (D z. t&ttLCDmm^ - v h Co^t * P S 0 

13C^Ufe^t:> CPU 1 0 5 li (i , ^^5aS0SS 5 0 0 cD 
ffelz, IIM DiilHS&5 0 1 h^n^1SJD&/L®&85 0 2 
(t^ntl^c d*i£>©l§]B&5 0 1, 5 0 2 II 09, 8C^lfc 
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D J&x\[h]S§ 4 0 1 h^ny£i3Jt>&x.[°]5&4 0 2 ^|5]C[h]S§ 
ft® • 7 n v ?W D 1 1 3 b i:$It§o IBtlftJ 

I® jl - y h 1 0 4 lz & , FPU10 6F«3O^D<y^«It)tfeA@18S4 
02i: ilffl t) 4 0 1 h [r] W L > MM • £ p v Z 

ISO t) tft x. fi ^ 1 1 3dl:{B^t4l5lK ( H ^ -t± -f ) # a£ ft £ o 
JiiSAffi*^.-* h 1 0 7(3&FPU 1 0 6rt©^o^^]Dix. 
®SS4 0 2 i:iItO^^@SS4 0 1 tm D£fiI£W «ii • * 
P>y7i2JD&x\ff^l 1 3 a C J&g -f S HI ES ( 0 ^ f 1 ) ^ IS ^ 

fa & o 

T^f ^7 D 7"Di! 'V It 1 2 0 0 0 & S & n fctim 1 Ot^t 

J: -5 C N ^SPJ:t) 2ocDiISEVH < VL £«iiie^ 116a, 

1 1 6 b ^LTit^^t^-^ HOK H4~107l:| 
IStti«i^o t fev H 1 HZTfst&o TO.D.rnt ^.l . 

2 0 1 ft®>£ D -ocDgitEfc i: x. « VH U IE@ 
% 1 2 0 2 £ «fc D ffe© mii«:J± V L * S8£ £ & <fc ^ « 

«t 7 1 □ ^ 7 A t J; 0 ^/E©£ltE^- ^ h tz 

□ y * ©^&&£{&$Ta £ £££ ?) f£v^ ?OD7Pt^i 

^mm(DBm-^itmnmtimm\Bi^ 1 o 2 ^©m^^i^^ * 

^ U 6 0 OASRAMiaD Mf&Zti. £ ft £ J: D m^frJ^P^ v ~7 * 
^ 'J 6 0 0 CD ftlffil ft IS # V 7 h^iTia *3 I! §f T" ^ n ^ ® & u 



^U 6 0 0CD^Iutc-7;uf-7-l/^-9-1 3 0 0 ^iHl^n^>o CPU 

i o 5 ifimfttzyw? kftiz. ntifti'M^ * ? * ^ ] ) 6 o o £ 

-XMtfMi^f 1 3 0 2 ^4^1, dC^^^ti^-rs^y^TKU 
X 1 3 0 1 i:T^71lif-^ 1 3 0 3££ii;b-fSts]S&£t£tt3o 
Tj^ri/^ 1 3 0 0(±. v-^M^fi-^ 1 3 0 2 #&££ft 
fc^iittti, nmcDBM 1 fcHU D£ 5 »^3I«*J»M^ E N 

io v (112) sa«it**iaflv-;r^'j6o o 

^./7o>y^13]D^X.fI-tl 13a~l 1 3 d £ wcfr tH "f o 

mvim^ i 3 o 2&m&£titzt%£i±^ 7;i/f7i/^i3oo 

|± N V <y 7* T H 1/74 3 0 l-SIKUv S^OT^ 7*^ -'J 6. 0 
Otf §3i^7KU^tb-Cft*&l\ v^Ilf-M 3 0 3(D 
15 *§&*£Jt*f*o :HT, »ijiHfl^7^'J 6 0 0 7D 
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( 1) Hfl6©ff*!B lT'ttffi&AW* 3 --* h 1 0 7tt^«rft^*t 

10 ^-h^T-#^o fcaii, 3©J3S2Xm*-3.-* ^ 1 0 7 h L T 

( 2 ) -^Jte©^ 1 -^tt-v ■P-*.£..£fifc.|llB.1.0 3 
h e>*u 

h ffl © ^ □ * £ £ SO £ & £ £ # S ^ * ^* ^ * ° 3 0 «fc ? it 
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III;, iJS5©iilt-ii, ±mm^-- v b tclS&omtiSEA* 
5 M^OO^X-lU^^iS^TV^o uJiCfUtx ±IB£ n y £EJ Oft 

( 3 ) mm® mm 1 t-&, ^ssjfmtctt^t^- >v h 

d 'y ^ t'$> o T I) <tOo h x.(±\ £Hri&fEBS£(i F P U 1 0 6 £> 
S V^iMjSAiU* JL- ^ h 1 0 70^fiI^D^CLK-cS|t 

25 'y ^ C L K - b ilfi^i^tE VL^tlaUt^I^o 
F P U 1 0 6 £ fKtlil^ p ^ C L K - b I fcliill^ 
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LK-atlf^t^it- ffe©8lfl^-- * b h x. te* C P U 1 

^tfttf&^nr* cfcv^o feti^ ^fiftiftciKPu io5© 

^l:|ll^D'^CLK-a tiililiff VH$:il&L, i§5i§ 
iftft^HfT^^x flfe©*!^- v h ti±> ^ ^ SP CD ^ O'yKLK 
-bMSUillffVL^il&lT^^o ClCDhti^ FPU1 

io o 6§iiii^n'^cLK-a t mMmmms. v h -e mw £ % 

( 4 > *&m\*nm.(nmm 1 -e^ffl t£ 30*0.* * j^d^i^ p. 
15 *^B^(iH5gc7)S^ 1 -e&ffl ufc 2 outs «t <o^^mmms.^ 

&ffl-r S i: # iiiii^ o ^ ^ i OffiM©^ □ y *<£ffl"f So 

20 ( 5 ) mmomm 1 -e^u i^n^cD^t^^ b ££^1^^ 
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(6) u±<DnMv>w*te-c&* gntiMif-c&s &mm3-=.v viz 

- «y h vi s n. ~h & £ s> tc f&M £ n 5 o 

— k flb o id ^ — K £ iiJ&n t* stl-a £ *jafflT#s©t±M-5*-e 

-tt^jiiffl-t: £ So - o CD 0 g§ 7" n y >7 CD£fr#f5] U £ D -J >7 

20 >y ^ £ 4 1 F^M ? n y £ C L K - b n >y ^ C L K - c £ £ 

M-fSh^te, S^mi±ttfS^«^ttE V L CD £ * £ bfco bfrb, 

25 C L K - c £&*S£ftfc[H8&7 r D '^©iSS^tt^? 

siij^tf*5e fats nm<DBm i <t d & i &gfc£i®iB&<3gc#ii 
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tits §(HS§7"D-y^fl&t?»iliffo^^^0 
(1 0) *|B|H:CMOSi?^d:5-70o7Dt y £ PS £ £ ft 

(11) Hft©J&<l8 1T?tts £«»f^tt«^t±s £«ffe^* 

izmMM? n-^CLK- ahl^ilfEVH^II&l/fco U 

- >y h Cl^litEVH^ *IB&* p y * C L K - b 
&73&&#x.<bft&° 

(12) mM(DB-m 1 -^-tt-x l^b^^RAM, ROMhu^^ 



30 



fc-gB©@SS7n y * £{ft*&-r S * o y * OM £ * ft ?ti<D 0 
v Z Zt^%.^tZ>Z v «y * fulfil 88 £ IE D s 

10 f §5. 

— ^ © Rg-# }g It® *4SiS:K^-M3 7'D--b -y -f# £ ft 3 « 
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I $ O I 1 
1 . ittSl©[5]S§7"P V 7 t v 

10 ±§am^©7 o >y £ ©^©I^liSl^tt £ giSil^ n >y 7tt. 

€®S£E«fc OfSin^ftfrom^Etffa&SftfcSi&^n -y 7T" 
15 qjf£-£fc D , 

S§7"p >y 7 (zli, ±%ZmMm? p >y 7 «t D fS M © ^ 1* ft © * a v 
20 y it o 

2. ±IB^iM[n]S§{is ±IBitift©0S§^n ^ 

ft£ LT^fc^D'^ctD ^ii© 7 p >y 7 ^©ijO D £ © 

£±137 p >y ^Higgle Jf ^-T £ # ffe©'J> < £ - ^ 

25 <D 0 ^ 7" p >y 7 tc £ T £ 7 p >y 7 £ , ^c7)[I]S§7'p>y^(3^ft^ 
fftf&Ltl^: 7 n «y 7 J: 0 &(S3i© 7 p *y 7 ^tSJ Of I-n 



3. ±IB*J2l.lHlSSt±x ±!Bffe©-o^[H]g§7'c ^ ^7 fcigt^fS 7 
□ >y 7 £±I3£ t) f£il©7 o >y 7 izW V fx. & ^ # t) 

±gB^Dy^©«JD#x.^*?l#^#±l3(fe©-^©lHlK7-D^^ 
t;||&^ao tc±IBSiI^*S[e]S§£MT *!S*©ISH3! 2 n 
t3i££>^ -f 0 n r □ -fe >v -fro 

o y ? ^ ±IBct t) i&M<D 7 p 7 \ZW D #x. 3 t # £ ±IBffe© 
-ooielK^oiy ^CiSr^lilE^ ^GD^D#*Mtw±HB 

IBtScD-V-i'^PrD-fe^-ti-o 

5. _tIB*Jmi[l] ^ J-fBffeOfc < ^ & -o©[h]£§7'p y 7 tc 
ttJ&t5 £ p * * * ±13<fc t) {£31© D S h C7)±I3 
Ji^ £ N ±IB--^©0£§7"p >y 7 # ± IB iDSlft^n. 

y 7 # N £S ifr !i "C- <Z> @ 88 7* n -y 7 ti% 7 d^J; 

D^j§c73^7P«y^7-efe ; S)^§^^tfts 

±f3ft!i©'J>& < £ i> -o0®S87"o y 7 izmmt^ #±13 £ D {& 
IC^d^Bs ^^Hjft^ST±13ffecD-o©[H]S§7'P ^1:1 
ti3 7 p 7 £ D ^D'yn-feS llA}<©i5H^ 2 if 13® 

6. ±i3M@S§i;U £Sifrtttf8S-C-fcfc, ±IB«HS©[elSS7*p-y 
7 I:, ±IBgiSii 7 d H 0 f£3i© 7 p ^ 7 h ±i3H*SiiSff 
«t D {£^miI«i±£&*ST3 £ o tc±I3 7 p «y 7 0S§ 2: ±131: 
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±IB}t$J©03&7'P v ? <D - & ±.B £ V MMte ? v v Z 
±l3itt!f©0SS7'D >;/ V ± 13 £ D f& 3il & 7 P y PtPQk 

7. ±iB$iJii0sstt. ^nm^^mxit. ±ffi*«©iH]»7n * 

mJES^*& ±hE&&©IS!&7d * * © 1*1 <Z> 'i> < £ * -olcii 

[HS§£OTbs 
^m®J^^^^±.H3^^ii^ p -v 7 J: D {&&-(D& n >y 7 

ft 5±gE'J>fc < * -o©ffe©[5]i&:/P y 7 # N ±|E«t D ^ 
o y 7 /^^i^^ft S±H3-ocD@g&^P y 7 £ bT^ffloJffeT"^ *3> 

-o©ffe©[Ql8&7Dy*#, .hHBcfc D * n * 7 #£t^£ft 5 

±H3ftii©-oc7)0g§7-p <y7hbT{£ffl^t6T&3!i*tf)«a[Sf?§5 

JI S3 IE © ^ >f 7 p 7* p -tz y it o 

8. ±f33»@g§&> ±HBft!l©-o(D@S§^p^^^#t|A t -^/7 

£±IE£ t> fg31<£> 7 p * 7 {-W D £ ^ # ^ ^SIM^ 
B#(i ±fflft!!<E>-o£>®88:7D y 7 £ b X ^ titE £ n ±SB 
? u y 9 <DW & t>%\ £^§±f3ffe<7)-0(7)[I]S&7*P y 7 

££2 S «fc -5 £±iB*«#*&@ttfcfflflHf 3at#<0i8H8 5 JlSBtt 
0^-i'7P7°P-tr > y-!to 

9. ±fBM0&§&s ±IBffe©-^©lnlBS^D * 
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p >y ^ £±!3 «fc 0 fSiicD ^n>y^(:ffli3#^i)^§l:ii> ±13^0 

Diu: ^ £±§3S^fft*&iei8&£m^-f ait #®i5K^ 5 mum 

10. ±EB$flfflKHS&fc^ ±iB£ S f£M© * d y £ ^©tO !) § * © 

>y £ #±f3Hi^* u v Z h% ic "f 3 It £ IS H l£ 2 Jg 
IBIE©'^^^D7"n-fe«y-!to 
10 11. ±!BftJ$[sm&> ±IBffe©-^©lHlBS7-u >y ^tz^t^-r S 
£ p y £ ± §3 <fc !> <£M© £ d y £ £ tO & # * 5 £: £ £ &\ ^ <£H# 
0 #x. Btj(i±H3ft!l©-ocD[5]S§y P >y 9 Cftl&Ut^feSltlES> 

15 JIlBIg©^^ £ p -fe y ito 

12. ±IBf&tfffiHH88fci:> ±I3f&cD-ocD[115§'7*P >y £ £{£I&T S 
^ d >y £ &±13£ D {£?i£> ^7 p >y ^ (3 i3J D # x. £ ^ ±13 fib 
CD-OCD0S87P >y £ ClI&tSlitE^ ^CDiZJ D # X. HU t3 ± 
IBffecO-ocDlHl^^P >y ^Cil&ttl^ciitEi Ofa^mW^ 

20 Ei:«»)fi5: £: *±I3m®^*&lHlgS^Ji^-r Sit#®f5fflfg 1 
0^IBI8c0"7'f^D7*n-fey9-o 

13. ±HB ^J^JIUSS^. ±13^ * p 7d -fe >y V-cmiT*?) 7°n 

25 D #X. 5fctt)©tiiai3*^^Ts ±§3^©[I]S§^n >y ^CDf*K € 
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^ § /j> & < & - o <d 0 & 7 o y £ , ^ n ^ h mmms. co >P 
< t & cow n *.'&(Dm%m*t z^mm^z^mL, zcog. 
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